New 20020-02USA.ST25.txt 
SEQUENCE LISTING 

<110> SEOUL NATIONAL UNIVERSITY INDUSTRY FOUNDATION 
LEE, JONG SEOB 
LEE, DONG-KEUN 
AHN, 31 HOON 
SONG, SANG-KEE 
CHOI, YANG DO 

<120> ROOT-SPECIFIC EXPANSIN GENE REGULATING ROOT GROWTH AND 
OBSTACLE-TOUCHING STRESS RESISTANCE IN THE PLANT 

<130> 20020-02USA 

<140> US 10/660,499 
<141> 2003-09-12 

<150> KR 2003-19069 
<151> 2003-03-27 

<160> 9 

<170> Patentln version 3.3 

<210> 1 

<211> 1089 

<212> DNA 

<213> Glycine max 



<220> 

<221> CDS 

<222> (52).. (816) 

<223> Glycine max expansin (GmEXPl) 
<400> 1 

gcacgagctt caacctctca tcattaggca ttcagcaagc aagaaaaaaa a atg gqc 57 

Met Gly 
1 

aaa ate atg ctt gtt ttg ggt age etc att gqa tta tgc tgt ttc aca 105 
Lys lie Met Leu val Leu Gly ser Leu lie Gly Leu Cys Cys Phe Thr 
5 10 15 

ate act ace tat gee ttc tea cct tct gqa tgg acc aac gee cat gee 153 
lie Thr Thr Tyr Ala Phe Ser Pro Ser Gly Trp Thr Asn Ala His Ala 
20 25 30 

act ttt tat gqg ggt agt gat get tea gqa act atg gqg gqa get tgt 201 
Thr Phe Tyr Gly Gly Ser Asp Ala Ser Gly Thr Met Gly Gly Ala Cys 
35 40 45 50 

gqg tat gqg aat ctg tat gca act gqg tat gqa act aga act gca get 249 
Gly Tyr Gly Asn Leu Tyr Ala Thr Gly Tyr Gly Thr Arg Thr Ala Ala 
55 60 65 

tta age act gee tta ttt aat gat gqa get tec tgt ggt cag tgc tac 297 
Leu Ser Thr Ala Leu Phe Asn Asp Gly Ala Ser Cys Gly Gin Cys Tyr 
70 75 80 

aaa att ata tgt gat tac aaa tea gac tct aga tgg tgc ate aaa gqa 345 
Lys lie lie Cys Asp Tyr Lys Ser Asp Ser Arg Trp Cys lie Lys Gly 
85 90 " 95 

Page 1 




New 20020-02USA.ST25.txt 

aga tct gta acc gta act gcc aca aac ttt tgc cct ccc aat ttc gcc 393 
Arg ser Val Thr val Thr Ala Thr Asn Phe Cys Pro Pro Asn Phe Ala 
100 105 110 

ctt cct aac aac aat gga ggc tgg tgc aac cca cca etc aag cat ttt 441 
Leu Pro Asn Asn Asn Gly Gly Trp Cys Asn Pro Pro Leu Lys His Phe 
115 120 125 130 

gat atg gcc caa ccc get tgg gaa aag att ggt att tac aga gga ggg 489 
Asp Met Ala Gin Pro Ala Trp Glu Lys lie Gly lie Tyr Arg Gly Gly 
135 140 145 

ate gtc ccc gtg eta ttt caa agg gtt cca tgc aaa aag cat gqa ggg 537 
lie val Pro Val Leu Phe Gin Arg Val Pro Cys Lys Lys His Gly Gly 
150 155 160 

gtt agg ttc agt gtg aat ggg agg gac tac ttt gag eta gta ttg ate 585 
Val Arg Phe Ser val Asn Gly Arg Asp Tyr Phe Glu Leu Val Leu lie 
165 170 175 

age aat gtg ggg ggt get gga tec ate caa tea gtg ttc att aaa ggc 633 
Ser Asn Val Gly Gly Ala Gly Ser lie Gin Ser Val Phe lie Lys Gly 
180 185 190 



681 



tea aaa act gga tgg atg gca atg tea aga aat tgg ggt tct aat tgg 
Ser Lys Thr Gly Trp Met Ala Met Ser Arg Asn Trp Gly Ser Asn Trp 
195 200 205 210 

caa tec aat gcg tat ttg aat ggt caa tct ttg tec ttc agg gtc acc 729 
Gin Ser Asn Ala Tyr Leu Asn Gly Gin Ser Leu Ser Phe Arg val Thr 
215 220 225 

acc act gat gga gag acc aga gtt ttc caa gat att gtt cca gta agt 777 
Thr Thr Asp Gly Glu Thr Arg Val Phe Gin Asp lie Val Pro Val Ser 
230 235 240 

tgg aca ttc ggc caa act ttc tct age cca gtt cag ttc taagctgatt 826 
Trp Thr Phe Gly Gin Thr Phe Ser Ser Pro val Gin Phe 
245 250 255 

acagataaac caaccaacgg ctgaggcgtg cttttttatt ttattactgg agctgcccgc 886 

cacccttctt ctggttttga ttattcccat caactccaag ccctctatca aggcataaat 946 

tcttatcaat aatacaatca atcaccatca tatcatcata agcttgtata tcaaataaac 1006 

atctttcaag tttaaattaa tttatactat aaattgttgt aatatcatta tagttgaagt 1066 

tcaaaaaaaa aaaaaaaaaa aaa 1089 

<210> 2 

<211> 255 

<212> PRT 

<213> Glycine max 

<400> 2 

Met Gly Lys lie Met Leu Val Leu Gly Ser Leu lie Gly Leu Cys Cys 
1 5 10 15 
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Phe Thr lie Thr Thr Tyr Ala Phe Ser Pro Ser Gly Trp Thr Asn Ala 
20 25 30 

His Ala Thr Phe Tyr Gly Gly Ser Asp Ala Ser Gly Thr Met Gly Gly 
35 40 45 

Ala Cys Gly Tyr Gly Asn Leu Tyr Ala Thr Gly Tyr Gly Thr Arg Thr 
50 55 60 

Ala Ala Leu ser Thr Ala Leu Phe Asn Asp Gly Ala ser Cys Gly Gin 
65 70 75 80 

Cys Tyr Lys lie lie Cys Asp Tyr Lys Ser Asp Ser Arg Trp Cys lie 
85 90 95 

Lys Gly Arg ser Val Thr Val Thr Ala Thr Asn Phe Cys Pro Pro Asn 
100 105 110 

Phe Ala Leu Pro Asn Asn Asn Gly Gly Trp Cys Asn Pro Pro Leu Lys 
115 120 125 

His Phe Asp Met Ala Gin Pro Ala Trp Glu Lys lie Gly lie Tyr Arq 
130 135 140 

Gly Gly lie val Pro val Leu Phe Gin Arg Val Pro Cys Lys Lys His 
145 150 155 160 

Gly Gly val Arg Phe Ser Val Asn Gly Arg Asp Tyr Phe Glu Leu Val 
165 170 175 

Leu lie Ser Asn val Gly Gly Ala Gly Ser lie Gin Ser val Phe lie 
180 185 190 

Lys Gly Ser Lys Thr Gly Trp Met Ala Met Ser Arg Asn Trp Gly Ser 
195 200 205 

Asn Trp Gin Ser Asn Ala Tyr Leu Asn Gly Gin Ser Leu Ser Phe Arq 
210 215 220 

Val Thr Thr Thr Asp Gly Glu Thr Arg Val Phe Gin Asp lie Val Pro 
225 230 235 240 

val Ser Trp Thr Phe Gly Gin Thr Phe Ser ser Pro Val Gin Phe 
245 250 255 

<210> 3 
<211> 44 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Primer 



<220> 

<221> mi sc_feature 

<222> (1).. (2) 

<223> n is a, c, g, or t. 

<220> 

<221> misc_feature 

<222> (14) . . (14) 

<223> n is a, c, g, or t. 

<220> 

<221> mi sc_f eature 

<222> (17) . . (17) 

<223> n is a, c, g, or t. 

<220> 

<221> mi sc_f eature 

<222> (20) . . (20) 

<223> n is a, c, g, or t. 

<220> 

<221> mi sc_f eature 

<222> (23).. (23) 

<223> n is a, c, g, or t. 

<220> 

<221> mi sc_f eature 

<222> (42) . . (42) 

<223> n is a, c, g, or t. 

<400> 3 

nnggatccga ygcntcnggn acnatgggyg gygctgygyt angg 



<210> 4 

<211> 37 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer 



<220> 

<221> mi sc_f eature 

<222> (1) . . (2) 

<223> n is a, c, g, or t. 

<220> 

<221> mi sc_f eature 

<222> (23).. (24) 

<223> n is a, c, g, or t. 

<220> 

<221> mi sc_f eature 

<222> (26). .(26) 

<223> n is a, c, g, or t. 
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<220> 

<221> misc_feature 

<222> (35).. (35) 

<223> n is a, c, g, or t. 

<400> 4 

nnggatcctt kswytgccar ttnnsncccc arttnck 



<210> 5 

<211> 519 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Probe 



<220> 

<221> misc_feature 

<222> (6) . . (6) 

<223> n is a, c, g, or t. 

<220> 

<221> misc_feature 

<222> (9).. (9) 

<223> n is a, c, g, or t. 

<220> 

<221> misc_feature 

<222> (12) . . (12) 

<223> n is a, c, g, or t. 

<220> 

<221> misc_feature 

<222> (15).. (15) 

<223> n is a, c, g, or t. 

<220> 

<221> misc_feature 

<222> (21).. (21) 

<223> n is a, c, g, or t. 

<220> 

<221> misc_feature 

<222> (24) . . (24) 

<223> n is a, c, g, or t. 

<220> 

<221> misc_feature 

<222> (27).. (27) 

<223> n is a, c, g, or t. 

<220> 

<221> mi sc_feature 

<222> (33).. (33) 

<223> n is a, c, g, or t. 

<220> 

<221> misc_feature 

<222> (39) . . (39) 

<223> n is a, c, g, or t. 
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<220> 

<221> misc_feature 

<222> (45).. (45) 

<223> n is a, c, g, or t. 

<220> 

<221> misc_feature 

<222> (51).. (51) 

<223> n is a, c, g, or t. 

<220> 

<221> misc_feature 

<222> (54).. (54) 

<223> n is a, c, g, or t. 

<220> 

<221> misc_feature 

<222> (57).. (57) 

<223> n is a, c, g, or t. 

<220> 

<221> misc_feature 

<222> (63).. (63) 

<223> n is a, c, g, or t. 

<220> 

<221> misc_feature 

<222> (66) . . (66) 

<223> n is a, c, g, or t. 

<220> 

<221> misc_feature 

<222> (69) . . (69) 

<223> n is a, c, g, or t. 

<220> 

<221> misc_feature 

<222> (71).. (71) 

<223> n is a, c, g, or t. 

<220> 

<221> misc_feature 

<222> (72).. (72) 

<223> n is a, c, g, or t 

<220> 

<221> misc_feature 

<222> (75).. (75) 

<223> n is a, c, g, or t. 

<220> 

<221> misc_feature 

<222> (78) . . (78) 

<223> n is a, c, g, or t. 

<220> 

<221> misc_feature 

<222> (81) . . (81) 

<223> n is a, c, g, or t. 

<220> 

<221> misc_feature 
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<222> (84) . . (84) 

<223> n is a, c, g, or t. 

<220> 

<221> mi sc_f eature 

<222> (87). .(87) 

<223> n is a, c, g, or t. 

<220> 

<221> mi sc_f eature 

<222> (90) . . (90) 

<223> n is a, c, g, or t. 

<220> 

<221> mi sc_f eature 

<222> (93) . . (93) 

<223> n is a, c, g, or t. 

<220> 

<221> mi sc_f eature 

<222> (105) . . (105) 

<223> n is a, c, g, or t. 

<220> 

<221> mi sc_f eature 

<222> (108) . . (108) 

<223> n is a, c, g, or t. 

<220> 

<221> mi sc_f eature 

<222> (111) . . (Ill) 

<223> n is a, c, g, or t. 

<220> 

<221> mi sc_f eature 

<222> (117) . . (117) 

<223> n is a, c, g, or t. 

<220> 

<221> mi sc_f eature 

<222> (150). .(150) 

<223> n is a, c, g, or t. 

<220> 

<221> mi sc_f eature 

<222> (156). .(156) 

<223> n is a, c, g, or t. 

<220> 

<221> mi sc_f eature 

<222> (159) . . (159) 

<223> n is a, c, g, or t. 

<220> 

<221> mi sc_f eature 

<222> (174) . . (174) 

<223> n is a, c, g, or t. 

<220> 

<221> mi sc_f eature 

<222> (177).. (177) 

<223> n is a, c, g, or t. 
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<220> 

<221> misc_feature 

<222> (180) . . (180) 

<223> n is a, c, g, or t. 

<220> 

<221> misc_feature 

<222> (183) . . (183) 

<223> n is a, c, g, or t. 

<220> 

<221> misc_feature 

<222> (186) . . (186) 

<223> n is a, c, g, or t. 

<220> 

<221> misc_feature 

<222> (189) . . (189) 

<223> n is a, c, g, or t. 

<220> 

<221> misc_feature 

<222> (192) . . (192) 

<223> n is a, c, g, or t. 

<220> 

<221> misc_feature 

<222> (195).. (195) 

<223> n is a, c, g, or t. 

<220> 

<221> misc_feature 

<222> (198) . . (198) 

<223> n is a, c, g, or t. 

<220> 

<221> misc_feature 

<222> (210) . . (210) 

<223> n is a, c, g, or t. 

<220> 

<221> misc_feature 

<222> (213).. (213) 

<223> n is a, c, g, or t. 

<220> 

<221> misc_feature 

<222> (222).. (222) 

<223> n is a, c, g, or t. 

<220> 

<221> misc_feature 

<222> (225).. (225) 

<223> n is a, c, g, or t. 

<220> 

<221> misc_feature 

<222> (228).. (228) 

<223> n is a, c, g, or t. 

<220> 

<221> misc_feature 

<222> (240) . . (240) 
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<223> n is a, c, g, or t. 
<220> 

<221> misc_feature 

<222> (243).. (243) 

<223> n is a, c, g, or t. 

<220> 

<221> misc_feature 

<222> (255).. (255) 

<223> n is a, c, g, or t. 

<220> 

<221> misc_feature 

<222> (258).. (258) 

<223> n is a, c, g, or t. 

<220> 

<221> misc_feature 

<222> (261) . . (261) 

<223> n is a, c, g, or t. 

<220> 

<221> misc_feature 

<222> (279).. (279) 

<223> n is a, c, g, or t. 

<220> 

<221> misc_feature 

<222> (285).. (285) 

<223> n is a, c, g, or t. 

<220> 

<221> misc_feature 

<222> (288).. (288) 

<223> n is a, c, g, or t. 

<220> 

<221> misc_feature 

<222> (303).. (303) 

<223> n is a, c, g, or t. 

<220> 

<221> misc_feature 

<222> (312).. (312) 

<223> n is a, c, g, or t. 

<220> 

<221> misc_feature 

<222> (315).. (315) 

<223> n is a, c, g, or t. 

<220> 

<221> misc_feature 

<222> (318).. (318) 

<223> n is a, c, g, or t. 

<220> 

<221> misc_feature 

<222> (324).. (324) 

<223> n is a, c, g, or t. 

<220> 
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<221> mi sc_f eature 

<222> (327). .(327) 

<223> n is a, c, g, or t. 

<220> 

<221> mi sc_feature 

<222> (330). .(330) 

<223> n is a, c, g, or t. 

<220> 

<221> mi sc_feature 

<222> (333). .(333) 

<223> n is a, c, g, or t. 

<220> 

<221> mi sc_feature 

<222> (342). .(342) 

<223> n is a, c, g, or t. 

<220> 

<221> mi sc_feature 

<222> (345).. (345) 

<223> n is a, c, g, or t. 

<220> 

<221> mi sc_f eature 

<222> (348).. (348) 

<223> n is a, c, g, or t. 

<220> 

<221> mi sc_feature 

<222> (363).. (363) 

<223> n is a, c, g, or t. 

<220> 

<221> mi sc_f eature 

<222> (366).. (366) 

<223> n is a, c, g, or t. 

<220> 

<221> mi sc_f eature 

<222> (369) . . (369) 

<223> n is a, c, g, or t. 

<220> 

<221> mi sc_f eature 

<222> (372). .(372) 

<223> n is a, c, g, or t. 

<220> 

<221> mi sc_f eature 

<222> (378). .(378) 

<223> n is a, c, g, or t. 

<220> 

<221> mi sc_f eature 

<222> (381).. (381) 

<223> n is a, c, g, or t. 

<220> 

<221> mi sc_f eature 

<222> (387).. (387) 

<223> n is a, c, g, or t. 
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<220> 

<221> mi sc_feature 

<222> (390) . . (390) 

<223> n is a, c, g, or t. 

<220> 

<221> mi sc_f eature 

<222> (405). .(405) 

<223> n is a, c, g, or t. 

<220> 

<221> mi sc_f eature 

<222> (408) . . (408) 

<223> n is a, c, g, or t. 

<220> 

<221> mi sc_feature 

<222> (411) . . (411) 

<223> n is a, c, g, or t. 

<220> 

<221> mi sc_f eature 

<222> (417).. (417) 

<223> n is a, c, g, or t. 

<220> 

<221> mi sc_f eature 

<222> (423). .(423) 

<223> n is a, c, g, or t. 

<220> 

<221> mi sc_feature 

<222> (426). .(426) 

<223> n is a, c, g, or t. 

<220> 

<221> mi sc_f eature 

<222> (429) . . (429) 

<223> n is a, c, g, or t. 

<220> 

<221> mi sc_f eature 

<222> (432).. (432) 

<223> n is a, c, g, or t. 

<220> 

<221> mi sc_f eature 

<222> (435).. (435) 

<223> n is a, c, g, or t. 

<220> 

<221> mi sc_f eature 

<222> (438). .(438) 

<223> n is a, c, g, or t. 

<220> 

<221> mi sc_f eature 

<222> (447) . . (447) 

<223> n is a, c, g, or t. 

<220> 

<221> mi sc_f eature 
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<222> (450) . . (450) 

<223> n is a, c, g, or t. 

<220> 

<221> mi sc_f eature 

<222> (462) . . (462) 

<223> n is a, c, g, or t. 

<220> 

<221> mi sc_f eature 

<222> (465) . . (465) 

<223> n is a, c, g, or t. 

<220> 

<221> mi sc_f eature 

<222> (471) . . (471) 

<223> n is a, c, g, or t. 

<220> 

<221> mi sc_f eature 

<222> (474) . . (474) 

<223> n is a, c, g, or t. 

<220> 

<221> mi sc_f eature 

<222> (483) . . (483) 

<223> n is a, c, g, or t. 

<220> 

<221> mi sc_f eature 

<222> (489) . . (489) 

<223> n is a, c, g, or t. 

<220> 

<221> mi sc_f eature 

<222> (492).. (492) 

<223> n is a, c, g, or t. 

<220> 

<221> mi sc_feature 

<222> (501).. (501) 

<223> n is a, c, g, or t. 

<220> 

<221> mi sc_f eature 

<222> (504).. (504) 

<223> n is a, c, g, or t. 

<220> 

<221> mi sc_f eature 

<222> (516).. (516) 

<223> n is a, c, g, or t. 

<400> 5 

gaygcnwsng gnacnatggg nggngcntgy ggntayggna ayytntaygc nacnggntay 

ggnacnmgna cngcngcnyt nwsnacngcn ytnttyaayg ayggngcnws ntgyggncar 

tgytayaara thathtgyga ytayaarwsn gaywsnmgnt ggtgyathaa rggnmgnwsn 

gtnacngtna cngcnacnaa yttytgyccn ccnaayttyg cnytnccnaa yaayaayggn 

ggntggtgya ayccnccnyt naarcaytty gayatggcnc arccngcntg ggaraarath 
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ggnathtaym gnggnggnat hgtnccngtn 


ytnttycarm 


gngtnccntg 


yaaraarcay 


360 


ggnggngtnm gnttywsngt naayggnmgn 


gaytayttyg 


arytngtnyt 


nathwsnaay 


420 


gtnggnggng cnggnwsnat ncarwsngtn 


ttyathaarg 


gnwsnaarac 


nggntggatg 


480 


gcnatgwsnm gnaaytgggg nwsnaaytgg 


carwsnaay 






519 


<210> 6 
<211> 269 
<212> RNA 

<213> Artificial Sequence 










<220> 

<223> RNA 


Probe (anti sense) 










<400> 6 
aauaaaauaa 


aaaagcacgc cucagccguu 


gguugguuua 


ucuguaauca 


gcuuagaacu 


60 


gaacugggcu 


agagaaaguu uggccgaaug 


uccaacuuac 


uggaacaaua 


ucuuggaaaa 


120 


cucuggucuc 


uccaucagug guggugaccc 


ugaaggacaa 


agauugacca 


uucaaauacg 


180 


cauuggauug 


ccaauuagaa ccccaauuuc 


uugacauugc 


cauccaucca 


guuuuugagc 


240 


cuuuaaugaa 


cacugauugg auggaucca 








269 


<210> 7 
<211> 389 
<212> RNA 

<213> Artificial Sequence 










<220> 

<223> RNA 


probe (sense) 










<400> 7 
uggauccauc 


caaucagugu ucauuaaagg 


rnraaaaarn 
LULddddaCU 


ggauggaugg 


caaugucaag 


an 


aaauuggggu 


ucuaauuggc aauccaaugc 


guauuugaau 


ggucaaucuu 


uguccuucag 


120 


ggucaccacc 


acugauggag agaccagagu 


uuuccaagau 


auuguuccag 


uaaguuggac 


180 


auucggccaa 


acuuucucua gcccaguuca 


guucuaagcu 


gauuacagau 


aaaccaacca 


240 


acggcugagg 


cgugcuuuuu uauuuuauua 


cuggagcugc 


ccgccacccu 


ucuucugguu 


300 


uugauuauuc 


ccaucaacuc caagcccucu 


aucaaggcau 


aaauucuuau 


caauaauaca 


360 


aucaaucacc 


aucauaucau cauaagcuu 








389 



<210> 8 

<211> 28 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 



<400> 8 
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accaagcttc aacctctcat cattaggc 



28 



<210> 9 

<211> 29 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 

<400> 9 

accaagcttg gagttgatgg gaataatca 29 
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